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ABSTRACT 





The price of agricultural commodity shows seasonal nature with low price immediately after harvest 
which increases gradually to reach maximum just prior to next harvest. The price of sweet orange and 
lime also exhibits strong seasonality due to their seasonal nature of production and higher perishability 
which may exacerbate the poverty of small holding farmers but also can increase the profit of farmers 
if it can be properly utilized. However, the knowledge about seasonal price movement of these fruits in 
Nepal is inadequate. Thus, this study was conducted to analyze the seasonal price variation and business 
opportunities of Lime and Sweet oranges in Nepal which may be useful in developing appropriate policy 
response for price stabilization. The ratio-to-moving average method was used to study the seasonal price 
variation and business opportunities. The results from this study revealed the strong seasonal nature 
of price movement with the highest seasonal index in Baishakh for lime and Ashad for sweet orange 
whereas the lowest seasonal index for lime and sweet orange in Poush and Kartik respectively. The 
magnitude of price variability was high and the gross storage return for both lime and sweet orange was 
also higher. Similarly, the wholesale price of sweet orange and lime showed significant and increasing 
trend. This concludes that the earning from sale of lime and sweet orange is highly unstable due to the 
seasonal nature of their prices and the storage and sale of these commodity during the lean season of 


production would be profitable. 


Highlights 


© The price of both Lime and Sweet orange showed strong seasonal variation as well as significantly 


increasing trend during the study period. 


© The storage of both lime and Sweet Orange would be profitable as indicated by the gross storage return. 
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Seasonal fluctuation is one of the most important 
and well-known features of agriculture. Seasonal 
variation is regularly recurring pattern which is 
completed every 12 months (Sahu, 2018). Seasonal 
price variability is the change in price level 
over time and it is one of the major problems 
affecting agriculture sector (Barmon & Chaudhury, 
2012). The price of agricultural commodity is 
determined by production and availability (Camara, 
2013). The nature and supply of Agricultural 
commodity generally results in instable price 
and income in agriculture sector (Sahu, 2018). 
Most of the agricultural produce; especially fruits 


and vegetables are highly perishable in nature 
and requires immediate marketing after harvest. 
Timely marketing of such commodities is essential 
to ensure freshness and quality to the consumers 
as well as return good price to the growers 
(Kumar, Sharma, & Singh, 2005). Price Variability 
in agricultural produce is mainly caused due to 
its inelastic demand, strongly seasonal nature of 
production and long production cycles (Barmon 
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& Chaudhury, 2012; Camara, 2013). Timmer (2011) 
also argued that the price variability of agricultural 
commodity is influenced by factors such as supply 
limitation, emerging markets, increased demand 
and unrealized potential. 


Farm price vary periodically and the price 
movement is similar from year to year (Rahn, 
1968). The seasonal variation is the short time 
fluctuation occurring within a year in a time series 
data. Thus, the measurement of seasonal price 
variation is required to measure this fluctuation 
and determine the effect of season on price which 
in-turn help farmers for planning future production 
(Moniruzzaman, Islam, Sabur, Alam, & Alamgir, 
2008). 


Crop prices follow a general seasonal pattern with 
seasonal low at harvest followed by post-harvest 
increase. The price increases after harvest because 
of fixed supply and consumption depletes that 
supply causing price rise (Noonari et al. 2015). 
Sharma and Burark (2015) revealed that the price 
of maize followed seasonal pattern with high price 
during off season of production and lowest price 
during harvest season. Similar result was reported 
by Meera and Sharma (2016), who showed that 
the price of wheat was highest during off season 
and lowest during harvest season. Moniruzzaman 
et al. (2008) also revealed that there was seasonal 
variation in price of raw jute with above average 
price during lean period of production and below 
average price during peak period of production. 


The seasonal nature of price variation was also 
reported in vegetables by many authors. Noonari 
et al. (2015) concluded that the price of agricultural 
commodity including vegetables was lower in 
post-harvest season and higher in lean season of 
production. Similarly, Mani et al. (2018) revealed 
the existence of seasonality in the price of tomatoes 
and ginger and concluded that the price was low 
at 1-2 months following the harvest and it rose to 
reach maximum just prior to next harvest. Mishra 
and Kumar (2012) found the wholesale price of 
vegetable was high during lean period and low 
during post-harvest period due to seasonal and 
perishable nature of vegetable and concluded that 
there was high seasonality in wholesale price of 
vegetable in Nepal. 


The perishability and seasonality of fruits is very 
high compared to other crops which leads to price 
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uncertainty as the producer has no control over the 
price (Singh et al. 1967, as cited in Bhat, Kachroo, 
& Singh, 2014). The production of fruits is risky as 
they are exposed to pressure from extreme weather 
and pest/disease in orchard which leads to change in 
both quantity and quality of produce and ultimately 
price variation is inevitable (Thornsbury, et al. 2020). 
Godara and Bhonde (2006) revealed that the arrival 
of fruits including orange, lemon and sweet orange 
to market was lower in lean season and thus price 
was high during this lean period of production. 
Bhat, Kachroo and singh (2014) found that the 
seasonal nature of citrus fruits like oranges and 
lemon leads to sharp fall in price immediately after 
harvesting. Sani and Farahani (2011) also reported 
that tree fruits including oranges showed high price 
variation due to their perishable nature and their 
increased demand during peak season caused the 
decrease in their price. 


Horticulture produce in Nepal are marketed through 
different types of markets, the most common 
being rural haat bazars where the producers and 
consumers are in direct relationship. The price of 
agricultural commodity including citrus changes 
with time. The price of citrus fruits is highly 
unstable and depends on the quantity supplied 
(Sulaiman, Doucha, & Kandakov, 2014). Citrus price 
varies with season due to seasonal nature of its 
production. The wholesale and retail price of lime 
and hill lemon also showed temporal and spatial 
variation in Nepal (Dhakal & Tripathi, 2005). 


The high and unpredictable seasonal price variability 
creates uncertainty and increases risk for farmers 
traders, consumer and government and leads to 
poor decisions (Barmon & Chaudhury, 2012). This 
price variability may increase poverty among small 
land holding farmers (FAO, 2011). But it also can 
increase the profit of farmers if they decide to sell 
the price of their harvest when the price goes up 
(Kilima, Mbiha, Erbaugh, & Larson, 2013). 


Price variation is an important component of profit 
which impact commodity investment behavior, 
farm income and food security and thus needs to 
be quantified. The fluctuation in price cannot be 
forecasted by farmers and the fluctuation of high 
magnitude has negative impact in farmers. When 
price of a commodity remains abnormally high for 
some time, the area under that commodity tends 
to increase as farmers are attracted towards it with 
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the hope of getting high income which leads to 
oversupply and thus reduces price (Nsumba, 2017). 


Thus, this study was conducted to evaluate the 
seasonal nature of price movement of citrus 
fruits viz. Lime and Sweet Orange and to identify 
the temporal business opportunity in Nepal. 
The findings of this study will help farmers to 
understand seasonal pattern of citrus price and 
enable them to adopt appropriate production, 
storage and sale strategies as well as assist policy 
makers to identify seasonal change in price and 
prepare appropriate policy response. 


MATERIALS AND METHODS 


Source of Data 


The monthly wholesale price of lime and sweet 
orange from 2057 BS to 2076 BS was collected from 
Kalimati Fruits and Vegetable Market, the leading 
terminal wholesale market in Nepal for this study. 


Data Analysis Technique 


There are different methods to measure Seasonal 
nature of price variability. Ratio to moving average 
method to find seasonal index is the most widely 
used method of measuring seasonal price variation 
(Meera & Sharma, 2016). A seasonal price index 
indicates a typical price movement pattern i.e. the 
average seasonal price variation of commodities over 
a period of years and can be used as standard for 
comparison (Rahn, 1968). This method incorporates 
price effect of inflation, cyclic changes in production, 
technology change and thus eliminates variations 
other than seasonal factors such as trend, cyclical 
and irregular components (Rahn, 1968; Flaskerud 
& Johnson, 2000). It helps in making better buying, 
selling and storage decision and can be used to 
estimate profitability of crop storage (Rahn, 1968; 
Jayaramu, 2015). 


For the estimation of seasonal index, a 12-month 
moving average was calculated as follows: 








fe PT ks (1) 
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And the Center Moving Average (CMA) was 
calculated as: 


A + A, 





CMA, = (4) 


Seasonal index is the ratio of observed value of price 
(Y,) to centered moving average. 
Y, 


ie. E =—— 


aT . (5) 


Where, 
E = Seasonal Factor or index 
Y,= Observed price in period t 
CMA = Centered Moving average. 


Seasonal Price Variation was examined by 
calculating average seasonal index using monthly 
data where each month’s price/seasonal index (E,) 
was computed as the average of the same month’s 
seasonal index for all years included in the moving 
average time series. This is obtained by arranging 
the seasonal indices month-wise for each year and 
calculating the average for each month. 


The indices are expressed as a percentage of the 
moving average price and adjusted to the base 
of 100 and is called Adjusted Seasonal Index or 
Grand Seasonal index (GSI). This can be done by 
multiplying each month’s average seasonal index 
by a correction factor as: 


1200 


Adjusted Seasonal Index/GSI(E) =E,x SE 
A 


..(6) 


1200 


E, 
E, = Average Seasonal index for a month 


Where, is the correction factor and, 


The magnitude of price variability was calculated 
as percentage of difference between highest and 
lowest de-seasonalized price in each year, as shown 
in following equation: 


y Maximum price — Minimum price 
t 


x100 ...(7) 





Minimum price 

Where, 

V,= magnitude of price variability in year t. 

The de-seasonalized price was calculated by taking 


the ratio of actual price (Y,) to the average seasonal 
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index (E,) for that month. The variability of price 
was analyzed by calculating the average of price 
variability of each year from 2057 BS to 2076 BS. 
Also, the trend of price was observed by using the 
average of the monthly de-seasonalized price for 
each year. Mann-Kendal test and Sen’s slope method 
were used for identifying and quantifying trend of 
wholesale price. 


Furthermore, temporal business opportunity was 
identified using Gross real storage return (GRSR). 
Gross storage return is the price margin that exists 
between the seasons (Mani, Hudu, & Ali, 2018). This 
method does not take into consideration for the cost 
of storage (Nsumba, 2017). Return to storage is the 
difference between price today and the price for 
delivering on some future dates called forward price 
or future price (Alexander & Kenkel, 2012). Gross 
storage return (GSR) can be used to evaluate the 
feasibility of storage. Higher value of GSR indicates 
that the return to storage is higher in market and 
hence farmers can store commodity for future sale 
(Ngare, Simtowe, & Massingue, 2014). 


The GSR can be calculated by computing the 
percentage increase from seasonal low to seasonal 
high of Gross seasonal Index (Ngare et al. 2014; Mani 
et al. 2018). Mathematically, it can be computed as: 


Highest GST (E)—Lowest GSI (Ê) 
sh x100 


- ...(8) 
Lowest GSI (È ) 





The higher percentage of GSR meant the return to 
storage for lime and sweet orange was higher in 
market. 


RESULTS AND DISCUSSION 


Seasonal Price Variation 


Appendix 1 and 2, that shows the results from 
seasonal analysis of price of limes and sweet 
oranges in Nepal, were used to create Table 1, 
which shows the monthly average seasonal factor 
(Grand Seasonal Index) for each commodity. The 
finding from the table shows that the values of 
average seasonal factor for both lime and sweet 
orange deviate from average values, that indicate 
the seasonal nature of price for both commodity 
in the study area. Furthermore, the seasonal price 
pattern of lime and sweet orange as indicated by 
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Grand Seasonal Index for 20 years period from 2057 
BS to 2076 BS is represented by Fig. 1. 


130 





120 


Grand Seasonal Index 
b 
8 

















Fig. 1: Seasonal Price pattern as indicated by GSI, 2057 BS - 
2076 BS 


The Grand Seasonal Index |£) for price of lime were 
above average in Chaitra, Baishakh, Jestha, Bhadra 
and Ashwin with the highest GSI in Baishakh 
(125). However, the Grand Seasonal Index (£) were 
below average in remaining months with the lowest 
GSI in Poush (80). This indicates that the price of 
lime was high in the months of Chaitra, Baihsakh, 
Jestha, Bhadra and Ashwin with the highest price 
in Baishakh whereas the price was low in remaining 
months with the lowest price in Poush. 


The result of ANOVA applied to seasonal indices of 
lime revealed that there was significant difference 
among the months (p = 2 x 10°) but no significant 
difference was observed among the years (p = 0.335) 
at 5 % level of significance. 


The above findings corroborate with that of Dhakal 
and Tripathi (2005) which revealed the higher 
price of lime during off season of production 
that corresponds to summer seasons and further 
concluded that the wholesale price of lime was 
highest in April (Chaitra-Baishakh). 


Similarly, the Grand Seasonal Index ( Ê) for price 
of sweet orange were above average in Baishakh, 
Jestha, Ashad, Shrawan and Poush with the highest 
GSI in Ashad (117.97). Whereas the Grand Seasonal 
Index | £) were below average in remaining months 
with the lowest GSI in Kartik (77.32). This indicates 
that the price of sweet orange was high in the 
months Baishakh, Jestha, Ashad, Shrawan and 
Poush with the highest price in Ashad and the price 
was low in remaining months with the lowest price 
in Kartik. 

The result of ANOVA applied to seasonal indices 
of sweet orange revealed that there was significant 
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difference among the months (p = 2 x 107°) but no 
significant difference was observed among the years 
(p = 0.83) at 5 % level of significance. 


Table 1: Adjusted Seasonal Index/ Grand Seasonal 








Index 
Commodity Lime Sweet Orange 
Baishakh 125 107.29 
Jestha 105 116.05 
Ashad 92 117.57 
Ta Shrawan 96 107.97 
Eg Bhadra 109 99.34 
3 Ashwin 114 90.88 
S Kartik 94 77.32 
È Mangshir 82 93.29 
E Poush 80 102.78 
= Magh 85 96.92 
Falgun 96 94.32 
Chaitra 122 96.27 
SÊ 1200 1200 





Magnitude of Price Variability 


Different pattern of de-seasonalized wholesale price 
of lime and sweet orange in Nepal is showed in 
Appendix 3. It showed the occurrence of low and 
high prices in different period. The price variability 
of lime and sweet orange in Nepal is summarized 
in Table 2 which revealed that the magnitude of 
price variability for lime and sweet orange are about 
72% and 45% respectively. The magnitude of price 
variability is relatively low for sweet orange than 
for lime. This finding suggested that farmers are 
more likely to have unstable income from the sale 
of lime and sweet oranges. 


Table 2: Magnitude of Price Variability of Lime and 
Sweet oranges in Nepal 








Variability 

Maximum Minimum : 
Com- . : max— min Aver- 
modit Price Price -A Range 

Y (Ma) (Min A 

Lime 394.74 229.94 72% 164.8 312.34 
Sweet 31.25 55.99 45% 25.26 68.62 
Orange 





Trend of Wholesale Price 


The result of Mann-Kendall test and Sen’s slope 
for variation in wholesale prices of lime and sweet 
orange is presented in Table 3, which shows that 
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the trend of wholesale price for both lime and 
sweet orange was increasing, as indicated by 
positive tau (t), and was statistically significant 
at 95% confidence level, as indicated by p-values. 
It also showed that the wholesale price of lime 
was increasing at the rate of ~ 24.29 / 100 pieces 
per year and the wholesale price of sweet orange 
was increasing at the rate of Ÿ 5.23 / Kg. per year 
during 20 years period from 2057 BS to 2076 BS. 
Furthermore, the value of tau (t) showed very 
strong correlation of wholesale price with time for 
both the commodity. 


Table 3: Results of Mann-Kendall and Sen’s Slope for 
price of lime and sweet oranges 





Comi- p-Value Tau Sen’s Trend Signifi- Alpha 

modity (t) slope cance (a) 

Lime  <0.0001 0.92 24.29 STE Signifi- as 
ing cant 

Sweet 9.0001 0.98 5.23 Dees Signifi- ags 

orange ing cant 
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Fig. 2: Trend of Wholesale Price of Lime in Nepal 
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Fig. 3: Trend of Wholesale Price of Sweet orange in Nepal 


Gross Storage Return 


Gross Storage Return (GSR) was computed for lime 
and sweet orange using information presented in 
Table 1 and shown in Table 4. It was calculated in 
order to determine if storing and selling of lime 
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and sweet orange during off season when the prices 
were expected to rise was profitable. 


The result of GSR revealed that it was feasible to 
store both lime and sweet orange during the peak 
period of production and sell it when the price rises. 
It further revealed that there was a gross return of 
56.25 % from storage of lime and sale when the price 
reach maximum. Similarly, there was about 52.06 % 
gross return from storage of sweet orange and sale 
during maximum price. This also showed that for 
a constant cost of storage, it was more profitable to 
store lime than to store sweet orange. 


Table 4: Calculation of Gross Storage Return (GSR) 








Highest GSI Lowest GSI 
Commodity Š x GSR (%) 
(é) (é) 
Lime 125 Baishakh 80 Poush 56.25 
Sweet orange 117.57 Ashad 77.32 Kartik 52.06 
CONCLUSION 


The study of the seasonal pattern and magnitude 
of wholesale price variability for sweet orange and 
lime was conducted using a ratio to moving average 
method. The findings from this study revealed 
that the monthly average seasonal indices for both 
lime and sweet orange were significantly different 
indicating the strong seasonal nature of their prices. 
It further showed that the seasonal indices for lime 
were above average in Chaitra, Baishakh, Jestha, 
Bhadra and Ashoj with the highest in Baishakh, 
which means that the wholesale price of lime was 
higher in these months with the highest in Baishakh 
and farmers are likely to earn more by selling lime 
during these months. However, the seasonal indices 
for lime were below average for remaining month 
with the lowest in Poush, which illustrates that the 
wholesale price of lime was lower in these months 
with the lowest in Poush and farmers are likely to 
earn low by selling their produce during this time. 
The variability of wholesale price for lime was 72 
% which further concludes that farmers are more 
likely to have unstable earnings from the sale of 
lime during different months. 


Similarly, the seasonal indices for sweet orange 
were above average in Baishakh, Jestha, Ashad, 
Shrawan and Poush with the highest in Ashad, that 
implies that the wholesale price of sweet orange 
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was high during these months with highest in 
Ashad and farmers will make more earnings by sale 
of their produce during these months. However, 
the seasonal indices were below average in the 
remaining months with the lowest in Kartik, which 
means the wholesale price was lower during these 
months with lowest in Kartik and farmers are likely 
to make low earnings by selling sweet oranges 
during these months. The variability of wholesale 
price for sweet orange was 45 % concluding that 
farmers are likely to have unstable earnings from 
the sale of sweet orange. Also, it is evident from the 
highest percentage of wholesale price variability of 
lime compared to sweet orange, that the earnings 
from lime is likely to be more unstable that that 
from sweet orange. 


Furthermore, the findings from the study of Gross 
Storage Return revealed that the storage of both 
lime and sweet orange was profitable and would 
yield a return of 56.25 % and 52.06 % respectively if 
they were to be stored and sold during the months 
of maximum price. 


It is also evident from the study that the wholesale 
price of lime and sweet orange showed significant 
and increasing trend during the study period of 20 
years from 2057 BS to 2076 BS. 
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Appendix 

Appendix 1: Seasonal Indices for Price of Lime, 2057 BS — 2076 BS 
Year (BS) Baishakh Jestha Ashad Shrawan Bhadra Ashwin Kartik Mangshir Poush Magh Falgun Chaitra 
2057 = = = = = = 0.875 0.895 0.814 0.801 1.107 1.467 
2058 1.046 1.037 0.862 0.794 1.013 1.157 1.032 0.916 0.782 0.788 0.831 1.202 
2059 1.683 1.005 0.783 0.983 1.143 1.293 0.936 0.640 0.710 0.846 1.029 1.093 
2060 1.399 0.775 0.678 1.209 1.583 1.190 0.849 0.771 0.825 0.814 0.817 1.214 
2061 1.315 1.354 0.754 0.837 0.957 0.933 1.017 1.007 0.928 0.813 0.815 1.218 
2062 1.054 0.990 1.019 0.898 1.047 1.048 0.862 0.707 0.750 1.005 1.169 1.513 
2063 1.661 0.801 0.713 0.906 1.080 1.086 0.975 0.782 0.707 0.854 1.052 1.150 
2064 1.374 1.150 0.876 0.901 1.051 1.135 0.716 0.647 0.749 1.176 1.260 1.331 
2065 1.158 0.837 0.887 0.929 1.089 1.065 1.137 0.794 0.732 0.832 1.012 0.973 
2066 1.031 0.984 0.986 1.000 1.435 1.600 0.958 0.784 0.703 0.724 0.838 1.126 
2067 1.287 1.041 1.001 1.075 1.130 0.973 0.751 0.713 0.694 0.758 1.172 1.621 
2068 1.528 1.167 0.916 0.721 0.910 0.942 0.974 0.698 0.613 0.859 1.126 1.365 
2069 1.120 1.230 1.059 0.918 1.018 1.052 0.927 0.928 0.924 0.953 0.949 0.940 
2070 1.040 0.987 0.974 1.036 1.090 1.048 0.942 0.903 0.919 0.911 0.938 0.967 
2071 1.344 1.280 0.826 0.807 0.957 1.496 1.029 0.672 0.832 0.802 0.789 1.074 
2072 1.218 1.269 1.230 1.084 0.915 0.932 0.928 0.944 0.969 0.987 0.997 1.011 
2073 1.001 0.979 1.000 1.000 1.002 0.989 0.960 0.935 0.923 0.906 0.889 1.107 
2074 1.229 0.952 0.980 0.995 1.012 1.199 0.979 0.900 0.823 0.798 0.773 1.946 
2075 1.124 0.872 0.831 0.961 1.016 1.118 0.990 0.885 0.774 0.642 0.697 0.943 
2076 1.260 1.250 1.213 1.240 1.401 1.365 = = 
~ Syak 1.05 093 0.96 11 1.14 0.94 0.82 08 086 0.96 1.22 
oe 1.25 1.05 0.92 0.96 1.09 1.14 0.94 0.82 0.8 0.85 0.96 1.22 
GSI (£) 125 105 92 96 109 114 94 82 80 85 96 122 





Appendix 2: Seasonal Indices for Price of Sweet Orange, 2057 BS — 2076 BS 





Year (BS) Baishakh Jestha Ashad Shrawan Bhadra Ashwin Kartik Mangshir Poush Magh 


Falgun Chaitra 





2057 
2058 
2059 
2060 
2061 
2062 
2063 
2064 
2065 
2066 
2067 
2068 
2069 
2070 
2071 


-— = = 0.724 0.828 0.912 1.043 
1.166 1.233 1.234 = 1.025 0.996 0.880 0.483 0.990 1.044 1.010 
1.084 1.051 1.098 1.079 0.917 0.970 0.585 0.989 1.136 1.001 
1.149 1.036 1.053 1.111 1.110 1.016 0.842 0.712 0.902 0.959 
1.116 1.275 1:173 1.036 0.899 0.867 0.834 0.904 1.267 0.995 
0.974 1.019 1.037 0.903 0.904 0.921 0.969 1.014 1.032 0.980 





1.237 1.309 1.294 0.989 0.924 0.807 0.620 0.956 1.053 1.065 
1:110 1.038 1.082 1.022 0.928 0.850 0.885 0.934 0.977 1.039 
1:095 1.193 1.077 0.960 1.032 0.835 0.837 0.971 1.083 0.993 


1.087 1.114 1.071 1.012 1.008 0.729 0.615 1:097 1.504 1.086 
0.869 1.163 1.289 1.031 0.884 0.918 0.710 1.012 0.971 0.882 
1.246 1.396 1.198 1.137 0.989 0.822 0.896 0.912 0.906 0.898 


0.966 1.187 1.209 1.088 1:019 0.921 0.893 0.911 1.106 1.023 
0.972 1.116 1.133 1.020 1.004 0.952 0.854 1.022 1.065 0.964 
0.931 1.133 1.276 1.224 0.972 0.957 0.922 0.995 0.945 0.942 


0.991 
1.021 
0.987 
0.945 
1.114 
0.862 
1.060 
0.959 
0.920 
0.883 
0.882 
0.908 
0.993 
0.868 
0.878 
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1.118 
1.090 
1.006 
0.934 
1.034 
0.853 
1.038 
1.044 
1.026 
0.828 
0.926 
0.872 
0.906 
0.864 
0.864 


: 0976-4666 


Seasonal Price Variation of Lime and Sweet Orange b 


AESSRA 





2072 0.979 1102 1.081 1062 1061 1.082 0.847 0.928 0.905 0.804 0.881 0.901 
2073 1.176 1397 1371 0.979 0.961 1.045 0.691 0.947 0.980 0.991 0.982 0.993 
2074 1.013 1021 1121 1164 1248 0.737 0.749 0.822 0.858 0.831 0.820 1.050 
2075 1.271 1.292 1.283 1270 1.028 0.936 0.723 0.765 0.865 0.894 0.953 0.931 
2076 0.928 0.958 1242 1387 0975 1008 - = 

Arta Jy 1.16 117 108 099 0.91 0.77 0.93 1.03 0.97 094 0.96 
SI(E,) 

~ 1.07 1.16 118 1.08 099 0.91 0.77 0.93 1.03 097 0.94 0.96 
GSI Ê) 107.29 116.05 117.57 107.97 99.34 90.88 77.32 93.29 102.78 96.92 94.32 96.27 





Appendix 3: Variability of Price of Lime and Sweet oranges, 2057 BS - 2076 BS 




















Lime Sweet Orange 
Price (%/ 100 pcs.) Price (®/ Kg.) 
Year (BS) Maximum Minimum % Change Maximum Minimum % Change 
2057 154.67 106.18 46% 38.06 24.70 54% 
2058 170.72 110.04 55% 33.19 18.91 76% 
2059 223.71 124.00 80% 34.68 23.31 49% 
2060 229.65 117.73 95% 36.18 24.91 45% 
2061 170.33 104.64 63% 45.88 33.48 37% 
2062 233.99 110.42 112% 46.49 31.08 50% 
2063 254.51 148.29 72% 46.47 33.18 40% 
2064 281.54 155.30 81% 50.29 37.29 35% 
2065 263.14 174.92 50% 55.42 43.16 28% 
2066 394.33 222.53 77% 86.56 45.36 91% 
2067 376.91 223.82 68% 75.16 50.44 49% 
2068 354.29 216.66 64% 93.76 65.43 43% 
2069 372.49 244.41 52% 95.71 68.16 40% 
2070 445.67 265.42 68% 93.40 76.41 22% 
2071 554.47 349.60 59% 106.17 77.69 37% 
2072 612.02 352.17 74% 109.18 80.05 36% 
2073 533.43 338.90 57% 133.26 102.10 31% 
2074 911.38 463.37 97% 128.5151 81.58 58% 
2075 565.05 423.04 34% 143.06 97.11 47% 
2076 792.54 347.35 128% 173.50 105.37 65% 
Total 7894.85 4598.82 72% 1624.94 1119.72 45% 
Average 394.74 229.94 72% 81.25 55.99 45% 
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